Objective: We have analysed the association between coffee drinking before and during the three trimesters of pregnancy and risk of small for gestational age (SGA) birth. Methods: Cases were 555 women who delivered SGA births (ie o10th percentile according Italian standard). The controls included 1966 women who gave birth at term (Z37 weeks of gestation) to healthy infants of normal weight. Results: In comparison with nondrinkers, the ORs for SGA birth were 1.3 (95% confidence interval, CI, 0.9-1.9) for consumption of four or more cups of coffee/day before pregnancy, and 1.2 (95% CI 0.8-1.8), 1.2 (95% CI 0.8-1.8) and 0.9 (95% CI 0.6-1.4) for consumption of three or more cups of coffee/day during the first, second and third trimester of pregnancy, respectively. Conclusion: These findings were consistent in women who delivered preterm and at term births and were not affected by potential confounding such as smoking.
Introduction
Some studies conducted on the effect of caffeine intake in pregnancy and the risk of small for gestational age (SGA) have shown an increased risk (Vlajinac et al, 1997; Fernandes et al, 1998) , particularly in women drinking three or more cups of coffee per day (Warkinson & Fried, 1985; Martin & Bracken, 1987; Cann & Goldhaber, 1989; Olsen et al, 1991; Eskenazi et al, 1999; Bracken et al, 2003) , but others did not find any association (Peacock et al, 1991; Shu et al, 1995; Grosso et al, 2001; Clausson et al, 2002) . Most studies did not take into account the confounding effects of smoking and alcohol intake and nausea in pregnancy (Dlugosz & Bracken, 1992; Mills et al, 1993; Shiono & Klebanoff, 1993; Fernandes et al, 1998) .
Methods
We conducted a case-control study on risk factors for SGA. Cases were 555 women (mean age 31 y, range 16-43, mean gestational week at birth 37.4, range 28-43) who delivered singleton SGA babies identified at the Clinica Mangiagalli in Milan and the Obstetric Clinic of the University of Verona. An infant was defined as SGA if he/she weighed less than the 10th percentile in comparison with the birth weight expected for the same gestational age and sex, according to Italian standards (Parazzini et al, 1995) .
The controls were women who gave birth at term (Z37 weeks of gestation) to singleton healthy infants on randomly selected days at the hospitals where cases had been identified. The protocol did not foresee any exclusion criteria. The interviewers surveyed the obstetric wards on days established at random. Cases and controls were not matched, but interviewers identified controls of comparable class age. A total of 1966 controls (mean age 31 y, range 14-43, mean gestational week at birth 39.6, range 37-43) was interviewed. Overall participation was 97% for cases and for controls.
Information was obtained on general sociodemographic habits (education, occupation, marital status), personal characteristics and habits (height, weight, alcohol drinking, physical activity), gynaecological and obstetric history, smoking and coffee consumption in pregnancy. Questions on coffee included other methylxanthine-containing beverages (tea, cola and decaffeinated coffee), the average number of cups per day, the duration of the habit in years before pregnancy and the number of cups per day in each trimester of pregnancy. Data on nausea in the first trimester of pregnancy were collected in terms of intensity (none, low, moderate or serious) but only for 286 cases (51.5%) and 1232 controls (62.7%) due to the fact that these information were collected only in the cases interviewed from June 1993.
We computed the odds ratios (OR) with their 95% approximate confidence intervals (CI), using the unconditional multiple logistic regression, with maximum likelihood fitting (Baker & Nelder, 1978) . The factors included are listed in the footnotes to tables.
Results and discussion
Smoking during pregnancy, history of SGA birth, gestational hypertension and lower body mass index at conception increased the risk of SGA birth. More educated and parous women were at lower risk (data not shown).
Coffee intake and risk of SGA birth is considered in Table 1 . In comparison with nondrinkers, the ORs for SGA birth were 1.3 (95% CI 0.9-1.9) for consumption of four or more cups of coffee/day before pregnancy, and 1.2 (95% CI 0.8-1.8), 1.2 (95% CI 0.8-1.8) and 0.9 (95% CI 0.6-1.4) for consumption of three or more cups of coffee/day during the first, second and third trimester of pregnancy, respectively: all these ORs were not statistically significant.
When we considered only cases who delivered after 37 weeks gestation no differences emerged in the ORs: the ORs of SGA birth delivered after 37 weeks gestation, in comparison with no coffee drinkers, were respectively 1.0 (95% CI 0.8-1.3), 1.0 (95% CI 0.8-1.4), 1.0 (95% CI 0.8-1.3) and 1.0 (95% CI 0.7-1.3) for women drinking one, two or three and four or more cups of coffee in the third trimester of pregnancy.
In comparison with coffee nondrinkers before and during pregnancy (95 cases and 385 controls), the multivariate OR of SGA birth was 1.0 (95% CI 0.8-1.4) for women who were coffee drinkers before pregnancy, but stopped drinking it during pregnancy (143 cases and 505 controls) (data not shown).
Risks related to coffee consumption during the third trimester of pregnancy were analysed in strata of age, education, reproductive history, smoking or alcohol drinking, nausea during the first trimester of pregnancy, and gestational hypertension ( Table 2 ).
The assessment of coffee consumption was collected after delivery and based on self-reporting, so some missreporting in the consumption estimation could have occurred. Cases could tend to over-report coffe intake as they are trying to rationalize why they had a SGA birth: this can create a spurios association between caffeine and SGA birth.
The choice as controls of women who delivered healthy infants only at term may have introduced some potential bias. In particular, if coffee consumption increases the risk of preterm birth, the exclusion of preterm births from the control group should tend to overestimate the association between coffee and SGA birth (Eskenazi et al, 1999) . However, when we considered only cases who delivered Coffee and small for gestational age birth F Parazzini et al after 37 weeks of gestation, no differences emerged in the OR estimated. The interviewers were aware of the case-control status, but not of the study hypothesis and the information on coffee drinking was included in a questionnaire with more than 90 items and the hypothesis of an association between coffee and SGA birth is never been object of interest in the lay press in Italy.
The population included in this study was in good nutritional status, well comparable in terms of preconceptional body weight distribution with Italian women of similar class age. For example the proportion of Italian women aged 15-44 y with BMI o20 kg/m 2 was 28% in a National Health Survey (Negri et al, 1988) and 28.1% in the present study. It has been suggested that caffeine may increase the risk of SGA birth only in nonsmokers. In a study conducted on 1001 women in Yugoslavia, a significant reduction in birth weight was associated with an average caffeine intake of 471 mg/day or more, but only in infants born to no-smoking mothers (Kirknen et al, 1983) . In the present study, the effect of caffeine was not affected by smoking, thus not supporting any interaction. Maternal age (y) r30 0.9 (0.6-1.2) 0.7 (0.5-1.0) 1.0 (0.6-1.7) Z31 1.0 (0.7-1.5) 1.0 (0.6-1.4) 0.9 (0.6-1.6)
Education ( SGA ¼ small for gestational age. Reference category: no coffee drinking. Multivariate estimates including terms for age, education, parity, smoking during the third trimester of pregnancy, gestational hypertension and history of SGA birth.
